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FIELD OF THE INVENTION 

The present invention relates generally to integrated circuit packages. 
More specifically, the invention relates to the clamping of lead frames during the 
manufacturing of a Leadless Leadframe Package. 

BACKGROUND OF THE INVENTION 

An integrated circuit (IC) package encapsulates an IC chip (die) in a protective 
casing and may also provide power and signal distribution between the IC chip and an 
external printed circuit board (PCB). An IC package may use a metal lead frame to 
provide electrical paths for that distribution. During the process of die attach and wire 
bonding for conventional semiconductor packages, the semiconductor lead frame or 
substrate material rests on a base block during the epoxy dispensing, die attaching, 
and wire bonding processes. During these processes the frame or substrate needs to 
be held down firmly to a heater block by a vacuum, a clamp, or both. 

To facilitate discussion, FIG. 1 is a top view of a lead frame panel 100 made 
up for a plurality of lead frames that may be used in the prior art. The lead frame may 
comprise leads 108, die attach pads 112, ties 116 for supporting the die attach pads 
112 and leads 108, and a skirt 120 for supporting the plurality of leads 108 and ties 
1 16. The lead frame panel 100 may be etched or stamped from a thin sheet of metal. 
FIG. 2 is a cross sectional view of the lead frame panel 1 00 shown in FIG. 1 , along cut 
lines 2-2, attached to a lead frame base tape 204, which is mounted on a base block 
208 used in the prior art. The base block 208 has a plurality of holes 212, through 
which a vacuum is applied to the lead frame base tape 204 to hold the lead frame 100 
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and the lead frame base tape 204 to the base block 208. A top clamp 216 may also be 
used to hold the lead frame 100 and lead frame base tape 204 to the base block 208. 
Preferably, the holes 212 are positioned at the die attach pads 1 12, not between the die 
attach pads 1 12 and the ties 1 16 or at the ties 116. As a result, a base block with a 
5 configuration of holes for one type of lead frame may not be useful in clamping 
another type of lead frame. 

FIG. 3 is a cross sectional view of another type of lead frame 300 mounted on 
the base block 208 that is used in FIG. 2. Tape 304 is placed across the leads , die 
attach pads 312, the ties 308, and skirt 320 of the lead frame 300. The tape 304 and 

10 lead frame 300 are placed on the base block 208. Two vacuum holes 212 are under 
parts of the tape 304 connected to die attach pads 312 and two vacuum holes 212 are 
under tape 304 that is next to a gap between a lead 308 and a die attach pad 312. 
Placing a lead 308 or gap over a vacuum hole 212 may cause the lead frame to float or 
bounce during the wire bonding process. As a result, the vacuum provided through 

1 5 the base block 208, even in combination with a clamping 3 1 6 may not be sufficient to 
secure the lead frame during the wire bonding and die attach process. 

It is desirable to provide a universal base block that is able to secure different 
lead frame configurations. 

20 SUMMARY OF THE INVENTION 



To achieve the foregoing and other objects and in accordance with the purpose 
of the present invention, a variety of techniques is provided for processing a lead 
frame. Generally, a first surface of a lead frame base tape is placed on a first surface 
25 of the lead frame. A second surface of the lead frame base tape is placed on a first 
surface of a porous block. A vacuum is placed on a second surface of the porous 
block. 

Another aspect of the invention provides a device for processing lead frames, 
comprising a porous block with a first side and a second side, and a vacuum system 
30 connected to the first side of the porous block. 
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These and other features of the present invention will be described in more 
detail below in the detailed description of the invention and in conjunction with the 
following figures. 



5 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example, and not by way of 
limitation, in the figures of the accompanying drawings and in which like reference 
numerals refer to similar elements and in which: 

FIG. 1 is a plan view of a lead frame and die assembly used in the prior art. 

10 FIG. 2 is a cross sectional view of the lead frame panel shown in FIG. 1, along 

cut lines 2-2, attached to a lead frame base tape, which is mounted on a prior art base 
block. 

FIG. 3 is a cross sectional view of another type of lead frame mounted on the 
prior art base block that is used in FIG. 2. 

1 5 FIG. 4 is a top view of a base block used in a preferred embodiment of the 

invention. 

FIG. 5 is an enlarged view of part of the frame and porous block, shown in 

FIG. 4. 

FIG. 6 is a cross-sectional schematic view of the base block being used in a die 
20 attach and wire bonding device. 

FIG. 7 is an enlarged cross-sectional view of part of the base block shown in 

FIG. 6. 

FIG. 8 is an enlarged cross-sectional view of an alternative base block in 
another embodiment of the invention. 

25 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The present invention will now be described in detail with reference to a 
few preferred embodiments thereof as illustrated in the accompanying drawings. 
In the following description, numerous specific details are set forth in order to 
5 provide a thorough understanding of the present invention. It will be apparent, 
however, to one skilled in the art, that the present invention may be practiced 
without some or all of these specific details. In other instances, well-known 
process steps and/or structures have not been described in detail in order to not 
unnecessarily obscure the present invention. 

10 To facilitate discussion, FIG. 4 is a top view of a base block 400 used in a 

preferred embodiment of the invention. The base block 400 comprises a frame 
404 and a porous block 408 mounted within the frame 404. FIG. 5 is an enlarged 
view of part of the frame 404 and porous block 408. The porous block 408 is 
defined as a block with a plurality of holes 412 on the upper surface of the porous 

15 block 408. The holes 412 have a diameter in the range of 0.005mm to 2.00mm. 
More preferably, the holes 412 have a diameter in the range of 0.005mm to 
1 .50mm. Most preferably, the holes 412 have a diameter in the range of 0.005mm 
to 0.200mm. The diameters of the holes 412 are set so that air passing through the 
holes will have a some resistance and yet wide enough to allow a vacuum pressure 

20 to be applied through the holes. The density of the holes are at least 5 holes per 
square centimeter. More preferably, the density of holes are at least 1 0 holes per 
square centimeter. Most preferably, the density of holes are at least 1 5 holes per 
square centimeter. Preferably, the ratio of the area of the holes to the area of the 
remainder of the upper surface of the porous block is at least 20%. More 

25 preferably, the ratio of the area of the holes to the area of the remainder of the 
upper surface of the porous block is at least 40%. Most preferably, the ratio of 
the area of the holes to the area of the remainder of the upper surface of the porous 
block is at least 60%. 

FIG. 6 is a cross-sectional schematic view of the base block 400 being 
30 used in a die attach and wire bonding device 600. The base block 400 is mounted 
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on a vacuum device 604, which uses an exhaust fan 608 to create a vacuum across 
the bottom side of the porous block 408 of the base block 400. A heater 612 is 
thermally connected to the base block 400, so that the heater 612 may heat the 
base block to temperatures on the order of 1 50° C . A lead frame 620 mounted on 
lead frame base tape 624 is placed on the top surface of the porous block 408 of 
the base block 400. A top clamp 628 may be used to help hold the lead frame 620 
to the base block 400. In operation, the exhaust fan 608 and vacuum device 604 
create a vacuum on the bottom surface of the porous block 408 of the base block 
400. A further definition of the porous block 408 is that the porous block forms 
passageways between the holes on the top surface of the porous block 408 and the 
bottom surface of the porous block 408, so that the vacuum applied to the bottom 
surface of the porous block 408 generates a vacuum at the holes 412 (FIG. 5) at 
the top surface of the porous block 408. The vacuum is applied through the holes 
412 (FIG. 5) to the lead frame base tape 610. Since the holes 412 are spaced to 
cover at least 60% of the surface of the base block 400, at least 50% of the lead 
frame base tape 624 connected to the die attach pad 632 will be held by the 
vacuum from the holes 412. The base block may provide an evenly distributed 
vacuum across the surface of the lead frame 624, which may provide a better 
holding without movement than the prior art. In addition, if a different lead frame 
is used with a different die attach pad, lead, and tie pattern the base block 400 
would be able to provide an improved hold with the different lead frame. This 
allows the base block 400 to serve as a universal base block, which does not need 
to be changed when the lead frame pattern is changed. 

A chip attaching device 640 is used to attach chips 644 to the die attach 
pads 632. The chip attaching device 640 may use an epoxy 648 to mechanically 
connect the chips 644 to the die attach pads 632. The heater 612 may then heat 
the base block 400 to about 150° C. A wire bonding device 652 may then be used 
to create wire bonds 656 between the chips 644 and leads of the lead frame 624. 
Heating the lead frame 624 to about 150° C may help during the wire bonding 
process. 
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The porous block 408 may be formed from any hard porous material on the 
market, such as ceramic or stone. However, in the case where conducting heat 
from a heater to the lead frame is done through the porous block 408, it is 
desirable to use a metal porous block. Such metal porous blocks may be naturally 
porous or a plurality of pin holes may be formed in the metal to form a metal 
porous block. FIG. 7 is an enlarged cross-sectional view of part of the base block 
shown in FIG. 6 in one embodiment of the invention. The base block 400 
comprises the frame 404 and the porous block 408, which is shaded to indicate 
that the material of the porous block 408 is porous. FIG. 8 is an enlarged cross- 
sectional view of an alternative base block 800, which comprises a frame 804 and 
a porous block 808, which in this case is a solid block with a plurality of pin holes 
812 that have placed through the porous block 808. The pin holes 812 may be 
formed using lasers or mechanical drills or by other methods. The pin holes may 
be in a uniform pattern or randomly distributed , as long as the pin holes are within 
the diameter range, density range, and area ratio range as described above. The 
pin holes or porousness allow the holes to be in fluid contact with the vacuum 
device 604. 

In an alternative embodiment, especially if straight through pin holes are 
used, the base block may be made without a frame or the frame may be formed by 
outer walls of outer pin holes. 

While this invention has been described in terms of several preferred 
embodiments, there are alterations, modifications, permutations, and substitute 
equivalents, which fall within the scope of this invention. It should also be noted that 
there are many alternative ways of implementing the methods and apparatuses of the 
present invention. It is therefore intended that the following appended claims be 
interpreted as including all such alterations, permutations, and substitute equivalents 
as fall within the true spirit and scope of the present invention. 
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